(19) 



J 




(12) 



Europdisches Patentamt 
European Patent Office 
Off ice europSen d sbr vets (11) EP 0 916 501 A1 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

19.05.1999 Bulletin 1999/20 

(21) Application number: 98121702.9 

(22) Date of filing: 13.11.1998 



(51) Int. CI. 6 : B41J 2/165, B41J 23/02 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MCNLPTSE 

Designated Extension States: 
AL LT LV WIK RO SI 

(30) Priority: 14.11.1997 J P 331146/97 

(71) Applicant: 

CANON KABUSHIKI KAISHA 
Tokyo (JP) 



(72) Inventor: Soichi, Hiramatsu 
Ohta-ku, Tokyo (JP) 

(74) Representative: 

Leson, Thomas Johannes Alois, Dipl.-Ing. et al 
PatentanwSHe 

Tiedtke-Buhling-Kinne & Partner, 
Bavariaring 4 
80336 Munchen (DE) 



(54) Ink jet recording apparatus provided with an improved cleaning mechanism 



(57) An ink jet recording apparatus for discharging 
ink from recording means to a recording material to 
thereby effect recording has a contacting member for 
cleaning the discharging surface of the recording 
means. The contacting member is rotatabte until imme- 
diately before it contacts with the discharging surface, 
and the rotation of the contacting member is fixed when 
the contacting member contacts with the discharging 
surface. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention and Related Art 

[0001] This invention relates to an ink jet recording 
apparatus provided with a cleaning mechanism for 
cleaning the ink discharging surface of an ink jet record- 
ing head for discharging ink to a recording material to 
thereby effect recording, and particularly to an ink jet 
recording apparatus provided with a cleaning mecha- 
nism of a roller type which makes improved cleaning 
possible. 

[0002] A recording apparatus having the function of a 
printer, a copying apparatus, a facsimile apparatus or 
the like, or a recording apparatus used as the output 
instrument of a compound type electronic apparatus 
including a computer, a word processor or the like or of 
a work station is designed to record images (including 
characters, symbols, etc.) on a recording material such 
as recording paper or a plastic sheet on the basis of 
recording information. Such recording apparatus can be 
grouped into an ink jet type, a wire dot type, a thermal 
type, a laser beam type, etc. depending on the record- 
ing system thereof. 

[0003] Among these, a recording apparatus of the ink 
jet type (ink jet recording apparatus) discharges ink 
from recording means (recording head) to a recording 
material to thereby effect recording, and has the advan- 
tages that it is easy to make the recording means com- 
pact, highly accurate images can be recorded at a high 
speed, recording can be done without requiring any 
special treatment of plain paper, the running cost is low 
and due to its being a non-impact system, noise is little 
and moreover, it is easy to use many kinds of inks (e.g., 
color inks) to second color images. 
[0004] Also, there are various requirements for the 
quality of the recording material and in recent years, 
development for these requirements has been 
advanced, and recording apparatuses using, besides 
paper (including paper sheets and worked paper) which 
is an ordinary recording material and resin sheets (OHP 
or the like), cloth, leather, unwoven fabrics and metals 
or the like as recording materials have come to be used. 
[0005] In the above-described ink jet recording appa- 
ratus, ink is discharged from minute discharge ports 
formed in the discharging surface of a recording head to 
recording paper, and the recording paper and the 
recording head are moved relative to each other to 
thereby effect recording. Therefore, there may result a 
situation in which ink droplets, dust or paper powder 
adheres to the discharging surface and the adhering 
materials are solidified, and this has affected the dis- 
charged state of the ink and in some cases, has 
resulted in non-discharge. 

[0006] With a view to improve such a situation, gener- 
ally a cleaning mechanism is provided in the apparatus 



and a cleaning operation is executed for the discharging 
surface of the recording head periodically or at prede- 
termined timing so as to remove the foreign substances 
such as ink droplets, dust, paper powder and solidified 
5 materials, and this is an important technical element in 
ink jet recording. 

[0007] There have been proposed various examples 
of the construction for cleaning adopted in the ink jet 
recording apparatus. They include, for example, a con- 

10 struction in which a plate-like elastic member is brought 
into frictional contact with the discharging surface (Jap- 
anese Laid-Open Patent Application No. 6-340082 and 
Japanese Laid-Open Patent Application No. 7-9674), a 
construction in which an absorbent member is brought 

is into frictional contact with the discharging surface (Jap- 
anese Laid-Open Patent Application No. 7-52396), and 
a construction in which a rotatable member is rotated 
and the discharging surface is brought into frictional 
contact therewith (Japanese Laid-Open Patent Applica- 

20 tion No. 57-63267, Japanese Laid-Open Patent Appli- 
cation No. 57-193369, Japanese Laid-Open Patent 
Application No. 62-288047. Japanese Laid-Open Pat- 
ent Application No. 6-255117 and Japanese Laid-Open 
Patent Application No. 7-96604). 

25 [0008] Figs. 11 through 14A, 14B and 14C of the 
accompanying drawings schematically shows some 
examples of the cleaning mechanism. 
[0009] Fig. 1 1 shows an example of the construction 
which uses a plate-like elastic member (a wiping blade) 

30 to effect cleaning and in which on one end portion off 
the recording area of a recording apparatus 101, a wip- 
ing blade 104 is disposed as one of recovery mecha- 
nisms 102 adjacent to a capping mechanism 103. The 
wiping blade 104 utilizes the movement of a recording 

35 head 106 carried on a carriage 105 to the recovery 
mechanisms 102 to frictionally contact with the dis- 
charging surface and effect cleaning. 
[0010] Fig. 12 shows an example of the cleaning 
mechanism in which an absorbent member 1 10 is dis- 

40 posed, and with a view to well remove a solidified mate- 
rial which cannot be removed by a wiping blade 1 04, the 
absorbent member 110 is disposed at a location adja- 
cent to the wiping blade 104 and utilizes the movement 
of a recording head to the recovery mechanisms 102 to 

45 frictionally contact with the discharging surface and 
effect cleaning. 

[0011] Figs. 13A and 13B show examples of the 
cleaning construction utilizing a rotatable member 111, 
and without utilizing the movement of a carriage, the 

so rotatable member 1 1 1 itself rotates while being in con- 
tact with the discharging surface 106a of a recording 
head 106 to thereby execute cleaning. The examples 
shown in Figs. 13A and 13B are a construction in which 
the rotatable member is disposed in a cap mechanism, 

55 and after the recording head has been capped by a cap- 
ping member, as shown in Fig. 13A, the rotatable mem- 
ber 111 is moved so as to contact with the discharging 
surface 106a, and in response to the rotatable force of 
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another rotatable member 112 connected to a drive 
source in the direction of arrow a, the rotatable member 
1 1 1 is rotated in the direction of arrow b and cleans the 
discharging surface 1 06a. At a point of time whereat the 
cleaning has been completed, as shown in Fig. 1 3B, the 5 
rotatable member 1 1 1 is moved to its initial position sep- 
arate in the direction of arrow e from the discharging 
surface 106a. 

[001 2] Figs. 1 4A to 1 4C show another examples of the 
cleaning construction utilizing a rotatable member. In 10 
these examples, the rotatabie member 1 1 1 is moved on 
the discharging surface 106a while being rotated to 
thereby make it possible to clean the entire discharging 
surface. In the construction shown in Figs. 14A to 14C, 
the rotatable member 111 executes its rotating opera- is 
tion by having a rotating operation from another rotata- 
ble member 112 transmitted thereto, and by the 
movement of said another rotatable member 112 with 
an arm 113 extending from the center of rotation thereof 
to the rotatable member as the radius, the rotatable 20 
member is moved from one side to the other side of the 
discharging surface 106a to thereby clean the entire dis- 
charging surface. At this time, the direction of rotation of 
the rotatable member is the same direction (arrow f in 
Fig. 14A and arrow p in Fig. 14B) as the direction of 25 
movement (arrow m in Fig. 14B) of the rotatable mem- 
ben whereby firm cleaning is made possible. 
[0013] For example, in the construction of a cleaning 
member using an absorbent member, however, an 
adhering substance comes to remain with an increase 30 
in the frequency of frictional contact and in some cases, 
sufficient cleaning performance cannot be expected. 
Also, the surface of the absorbent member becomes 
roughened by an increase in the frequency of the fric- 
tional contact with the discharging surface, and the 35 
cleaning performance may be gradually deteriorated. 
[001 4] Also, in the construction wherein the movement 
of the rotatable member and the rotation of the rotatable 
member are in the same direction and cleaning is 
effected, the load to the discharging surface is great, 40 
thus helping the deterioration of the characteristic of the 
rotatable member or scraping off the water repellent fin- 
ish provided on the discharging surface, or these 
become complex and injure the discharging surface, 
and this has led to the possibility that ink discharging 45 
performance cannot be recovered in spite of the recov- 
ering process being carried out. 

SUMMARY OF THE INVENTION 

so 

[0015] The present invention intends to improve the 
situation as noted above and an object thereof is to pro- 
vide an ink jet recording apparatus which is provided 
with cleaning means capable of maintaining stable 
cleaning performance for a long period when cleaning ss 
the discharging surface of a recording head and which 
can achieve stable ink discharge for a long period. 
[0016] It is also an object of the present invention to 



provide a construction which reduces a load to a clean- 
ing member in cleaning and yet can sufficiently obtain 
the cleaning effect, and to provide an ink jet recording 
apparatus which secures sufficient cleaning perform- 
ance and also maintains ink discharging performance. 
[0017] It is also an object of the present invention to 
provide an ink jet recording apparatus for discharging 
ink from recording means to a recording material to 
thereby effect recording, characterized by a contacting 
member for cleaning the discharging surface of the 
recording means, the contacting member being rotata- 
ble until immediately before it contacts with the dis- 
charging surface, and the rotation being fixed when the 
contacting member contacts with the discharging sur- 
face. 

[0018] It is also an object of the present invention to 
provide an ink jet recording apparatus for discharging 
ink from recording means to a recording material to 
thereby effect recording, characterized by a contacting 
member for cleaning the discharging surface of the 
recording means, the contacting member being moved 
relative to the discharging surface while being in contact 
with the discharging surface during paper feeding 
reverse rotation, the contacting member being rotated 
and in contact with a re-transfer member during further 
paper feeding reverse rotation, the contacting member 
being returned to its initial position during paper feeding 
forward rotation. 

[0019] It is a further object of the present invention to 
provide an ink jet recording apparatus for discharging 
ink from recording means to a recording material to 
thereby effect recording, characterized by a contacting 
member for cleaning the discharging surface of the 
recording means, and a cap member for protecting the 
discharging surface, the contacting member and the 
cap member being disposed on opposite sides with a 
recording area therebetween. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] 

Fig. 1 is a typical perspective view showing an 
embodiment of an ink jet recording apparatus to 
which the present invention is applied. 
Fig. 2 is a fragmentary perspective view typically 
showing the structure of the ink discharging portion 
of recording means. 

Fig. 3 is a typical plan view, partly in cross-section, 
showing contacting members in Fig. 1 and the con- 
struction of the vicinity thereof. 
Fig. 4 is a typical front view taken along the line 4 - 
4 of Fig. 3. 

Fig. 5 is a typical side cross-sectional view taken 
along the line 5 - 5 of Fig. 3. 
Rg. 6 is a flow chart showing the series of opera- 
tions of the cleaning process for recording means in 
an embodiment of an ink jet recording apparatus to 
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which the present invention is applied. 
Fig. 7 is a typical side cross-sectional view corre- 
sponding to Fig. 5 but showing the state in the ink 
jet recording apparatus according to the present 
invention immediately before a contacting member 
contacts with the recording means. 
Fig. 8 is a typical side cross-sectional view showing 
a state in which a wiping arm is rotated from the 
state of Fig. 7 and the contacting member is in con- 
tact with the recording means. 
Fig. 9 is a typical side cross-sectional view showing 
a state in which the wiping arm is further rotated 
from the state of Fig. 8 and the contacting member 
is in contact with a re-transfer member. 
Fig. 10 is a typical view for illustrating an operation 
performed at a step S3 in Fig. 6. 
Fig. 11 is a typical perspective view schematically 
showing the construction of an ink jet recording 
apparatus provided with a recording system 
according to the prior art. 

Fig. 12 is a typical perspective view showing an 
example of the recovery system of an ink jet record- 
ing apparatus according to the prior art. 
Figs. 13A and 13B are typical views showing 
another example of the recovery system according 
to the prior art, Fig. 13A showing a head cleaning 
state, and Fig. 13B showing a retracted state. 
Figs. 14A t 14B and 14C are typical views showing 
still another example of the recovery system 
according to the prior art, Fig. 14A being a side 
view schematically showing the whole of a cleaning 
mechanism, and Figs. 14B and 14C being typical 
views showing a cleaning state in succession. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0021] Some embodiments of the present invention 
will hereinafter be described with reference to the draw- 
ings. Throughout the drawings, like or corresponding 
portions are designated by like reference numerals. Fig. 
1 is a typical perspective view showing an embodiment 
of an ink jet recording apparatus to which the present 
invention is applied. In Fig. 1, a carriage 2 carrying two 
kinds of recording heads (recording means) 1A and 1B 
is supported for reciprocal movement along a guide 
shaft 3. A recording material such as recording paper 
(not shown) fed from an auto sheet feeder (ASF) or a 
cassette 5 or a cassette 6 is supplied to a recording por- 
tion by a line feed roller (LF roller) 7, and the recording 
material on which recording has been effected by the 
recording heads 1 is discharged onto a stacker 9 by a 
paper discharging roller 8. 

[0022] A recovery system (recovery device) 1 0 having 
caps 1 1 , etc. is disposed on the right side in Fig. 1 . The 
recovery system 10 is provided with six caps 1 1 , which 
correspond to the three series of discharging surfaces 
of the recording head 1A and the three series of dis- 



charging surfaces of the recording head 1 B, six series 
of discharging surfaces in total. On the other hand, on 
the left side in Fig. 1 , there are disposed three contact- 
ing members (wiping members, i.e., wipers) 12 capable 

5 of frictionally contacting with the discharging surfaces of 
the recording heads 1, and a re-transfer member 13 
capable of contacting with these contacting members 
12. In the present embodiment, the re-transfer member 
13 is mounted around the left shaft portion of the line 

70 feed roller 7. 

[0023] The recording heads 1 (1A and 1B) are ink jet 
recording heads for selectively discharging ink from a 
plurality of discharge ports to thereby effect recording 
by applying energy thereto in conformity with a record- 

15 ing signal. Also, these recording heads are ink jet 
recording means utilizing heat energy to discharge ink, 
and provided with electrothermal converting means for 
generating heat energy. Further, the recording heads 1 
utilize a pressure change caused by the growth and 

20 contraction of an air bubble by film boiling caused by 
heat energy applied by the electrothermal converting 
means to discharge the ink from the discharge ports 
and effect recording. The electrothermal converting 
means are provided correspondingly to respective ones 

25 of the discharge ports, and by applying a pulse voltage 
to a corresponding electrothermal converting means in 
conformity with a recording signal, the ink is discharged 
from a corresponding discharge port. 
[0024] Fig. 2 is a fragmentary perspective view typi- 

30 cally showing the structure of the ink discharging por- 
tion (a row of discharge ports) of the recording means 
(recording heads) 1 . In Fig. 2, a discharging surface 51 
facing the recording material (such as recording paper) 
with a predetermined gap (e.g. about 0.3 to 2.0 mm) 

35 therebetween is formed with a plurality of discharge 
ports 52 at a predetermined pitch, and electrothermal 
converting means (such as heat generating resistance 
members) 55 for generating ink discharging energy are 
disposed along the wall surfaces of respective liquid 

40 paths 54 communicating the discharge ports 52 with a 
common liquid chamber 53. The recording heads 1 are 
guided and supported in such positional relationship 
that the discharge ports 52 are arranged in a direction 
intersecting with the direction of main scanning move- 

45 ment (in the present embodiment wherein the recording 
heads are carried on the carriage 2, the direction of 
movement of the carriage 2). Thus, the recording 
means (recording heads) 1 is constructed in which a 
corresponding electrothermal converting means 55 is 

so driven (a pulse voltage is applied) on the basis of an 
image signal or a discharge signal to thereby film-boil 
the ink in the liquid path 54 and an ink droplet is dis- 
charged from the discharge port 52 by pressure created 
at that time. 

55 [0025] Fig. 3 is a typical plan view, partly in cross-sec- 
tion, showing the contacting members 12 in Fig. 1 and 
the construction of the vicinity thereof, Fig. 4 is a typical 
front view taken along the line 4 - 4 of Fig. 3, and Fig. 5 
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is a typical side cross-sectional view taken along the 
line 5 - 5 of Fig. 3. In Figs. 3 to 5, the contacting mem- 
bers 12 are disposed between the line feed roller 7 and 
the paper discharging roller 8, and the re-transfer mem- 
ber 1 3 is mounted around the shaft portion 7a of the line 5 
feed roller 7. This re-transfer member 13 is formed by 
an ink absorbent member. The reference numeral 14 
designates a wiping base for supporting the contacting 
members 12 and a driving system which will be 
described later. 10 
[0026] Each of the contacting members 12 is formed 
into a cylindrical shape, and is formed with a through- 
hole in the central portion thereof. Each of the three 
contacting members 12 corresponding to the three 
series of discharging surfaces 51 of the ink jet recording is 
head 1 A is fixed to a wiping shaft 15 by the aforemen- 
tioned through-hole. This wiping shaft 15 is supported 
by a wiping holder 1 6 so as to be rotatable at the left and 
right end portions thereof. Thereby, the cylindrical con- 
tacting member (wiping member) 12 is rotatable with 20 
the center of the cylinder thereof as the axis. 
[0027] The wiping holder 16 is held for sliding in a ver- 
tical direction (the direction of arrow Z) relative to a wip- 
ing arm 17, which is mounted on the wiping base 14 so 
as to be rotatable about the center of rotation 17d 25 
thereof. A wiping control member 18, like the wiping 
holder 16, is aiso held for sliding in the vertical direction 
(the direction of arrow Z) relative to the wiping arm 17. 
A wiping spring 19 is mounted between the wiping con- 
trol member 18 and the wiping arm 17, and the wiping 30 
control member 18 is biased upwardly as viewed in Fig. 
5 by the wiping spring 19 (the resilient force thereof). A 
wiping control portion 18a is provided on the upper por- 
tion of the wiping control member 18 so that the wiping 
member (contacting member) 12 may be upwardly 
biased through the wiping control portion 18a. Also, a 
stopper portion 18b is provided on the lower portion of 
the wiping control member 18 so that the wiping control 
member 18 may not move beyond a predetermined 
amount. That is, design is made such that the biasing 
force of the wiping spring imparted to the contacting 
member 1 2 through the wiping control portion 1 8a of the 
wiping control member 18 dies away at a point of time 
whereat the wiping control member 18 has been 
upwardly moved by a predetermined amount 
[0028] In Figs. 3 to 5, together with the wiping mem- 
bers (contacting members) 12, the wiping holder 16 and 
the wiping shaft 15 supporting the wiping members 12 
receive the upward biasing force (spring resilient force) 
by the wiping spring 19 at a time. The wiping holder 16, 
like the wiping control member 18, is also provided with 
a stopper portion 16a for the wiping arm 17 so that the 
wiping holder 16 may be prevented from moving 
upwardly as viewed in Fig. 4 beyond a predetermined 
amount. That is, the stopper portion 16a provides the 
anti-slippage means of the wiping holder 16 relative to 
the wiping arm 17. Here, design is made such that the 
biasing force of the wiping spring 19 is nullified by the 



stopper portion 18b of the wiping control member 18 
before the stopper portion 16a of the wiping holder 16 
works. Therefore, the biasing force of the wiping spring 
19 does not act on the contacting members 12 at least 
when the contacting members (wiping members) 12 are 
not in contact with the discharging surfaces 51 of the ink 
jet recording head 1A. 

[0029] A one-way clutch 20 is provided on the shaft 
portion 8a of the paper discharging roller 8. This one- 
way clutch 20 is designed to transmit a driving force dur- 
ing reverse rotation and idly rotate during forward rota- 
tion, and transmits a driving force for the wiping arm 17 
to rotate about a shaft portion (the center of rotation) 
17d during reverse rotation. The gear portion 20a of the 
one-way dutch 20 is in meshing engagement with the 
large-diametered gear portion 21a of an idle gear 21 
which is a two-stage gear. It is possible to rotatively 
drive the wiping arm 17 by the driving force from the 
one-way clutch 20 through the large-diametered gear 
portion 21a and small-diametered gear portion 21b of 
the idle gear 21 which is a two-stage gear and the gear 
portion 1 7a of the wiping arm 17. 
[0030] The gear portion 17a of the wiping arm 17, 
when rotated by a predetermined amount or greater, 
has its gear transmission (the drive transmission by the 
gear) released by the untoothed portion 17b (Fig. 5) 
thereof. Also, an idle rubber ring 22 is mounted on the 
idle gear 21. and immediately before the releasing of 
the aforementioned gear transmission (the releasing of 
the drive transmission by the gear), the f rictional trans- 
mitting portion 1 7c of the wiping arm 1 7 comes into f ric- 
tional engagement with the idle rubber ring 22. Thereby, 
still after the releasing of the drive transmission by the 
gear, the wiping arm 17 is rotatively driven in the direc- 
tion of arrow B in Fig. 5 through the idle rubber ring 22. 
[0031] When the paper discharging roller 8 is further 
rotated reversely, the wiping members (contacting 
members) 12 is brought into contact with the re-transfer 
member 13 by the further rotation of the wiping arm 17 
in the direction of arrow B, whereupon the rotation of the 
wiping arm 17 is blocked. At this time, idle rotation takes 
place between the idle rubber ring 22 and the frictional 
transmitting portion 17c of the wiping arm 17. Aiso, at 
this time, the small-diametered gear portion 21b of the 
idle gear 21 is located on the untoothed portion 17b of 
the wiping arm 17 and is sufficiently separate from the 
gear portion 17a of the wiping arm 17 and therefore, the 
rubbing noise or the like of the gear does not occur. 
[0032] Fig. 6 is a flow chart showing a series of oper- 
ations when cleaning a recording head in an embodi- 
ment of an ink jet recording apparatus to which the 
present invention is applied, Fig. 7 is a typical side 
cross-sectional view corresponding to Fig. 5 but show- 
ing the state immediately before the contacting member 
in the ink jet recording apparatus according to the 
present invention contacts with the recording head, Fig. 
8 is a typical side cross-sectional view corresponding to 
Fig. 5 but showing a state in which the contacting mem- 
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ber in the ink jet recording apparatus according to the 
present invention is in contact with the recording head, 
and Frg. 9 is a typical side cross-sectional view corre- 
sponding to Fig. 5 but showing a state in which the con- 
tacting member in the ink jet recording apparatus 
according to the present invention is in contact with the 
re-transfer member. A series of operations by the clean- 
ing device described in connection with Figs. 3 to 5 will 
hereinafter be described with reference to Figs. 6 to 9. 
[0033] When the ordinary paper feeding forward rota- 
tion is being effected, the shaft portion 8a of the paper 
discharging roller 8 is rotated in the direction of arrow A 
in Fig. 7 and the one-way clutch 20 is idly rotating with 
predetermined torque. This predetermined torque acts 
on the idle gear 21 in the direction of arrow A and further 
acts on the wiping arm 17 also in the direction of arrow 
A. Accordingly, in the state of Fig. 7, the wiping arm 17 
is held in a position in which it is stopped by a stopper, 
not shown, i.e., a position as shown in Fig. 7 wherein 
the contacting member (wiping member) 1 2 is in contact 
with neither of the recording head 1 (1A or IB) and the 
paper discharging roller shaft portion 8a. 
[0034] When at the step S1 of Fig. 6, it is judged that 
the wiping operation is to be executed, at a step S2, the 
recording heads 1 carried on the carriage 2 is first posi- 
tioned right above the wiping base 14 on which the wip- 
ing member 12 is mounted. For which recording head 1 
or for which discharging surface 51 the wiping operation 
is to be executed is determined by the position of the 
carriage 2. In the present embodiment, the recording 
head 1 A is provided with three series of discharging sur- 
faces 51, and there are disposed discharging surfaces 
for black ink and a discharging surface for liquid for mak- 
ing the dye undissolvable is disposed in the middle ther- 
ebetween. On the other hand, the recording head 1 B is 
also provided with three series of discharging surfaces 
51 for yellow, magenta and cyan inks, respectively. In 
the recording head 1A, there is present the discharging 
surface for the liquid for making the dye undissolvable 
and therefore, ink increased in viscosity which is difficult 
to wipe off by a wiper or the like formed of an elastic 
material such as rubber is liable to adhere. So, in the 
present embodiment, three contacting member (wiping 
members) 12 are disposed at positions which corre- 
spond only to the three series of discharging surfaces of 
the recording head 1A and do not correspond to the 
recording head 1B. 

[0035] At the step S3 of Fig. 6, a paper feed motor (LF 
motor) is rotated reversely by a predetermined amount 
v at a predetermined speed V. The operation at this time 
will hereinafter be described with reference to Fig. 8. 
The paper discharging roller 8 is rotated in the direction 
of arrow B as shown in Fig. 8, and the one-way clutch 20 
is also rotated in the direction of arrow B. As previously 
described, the gear portion 20a of the one-way clutch 
20 is in engagement with the idle gear 21 and therefore, 
the idle gear 21 is also rotated in the direction ol arrow 
B. Further, by the engagement between the small-diam- 



etered gear portion 21b of this idle gear 21 and the gear 
portion 17a of the wiping arm 17, the wiping arm 17 is 
also rotatively driven in the direction of arrow B about an 
axis 17d. 

5 [0036] With this rotating operation of the wiping arm 
17, the wiping holder 16 and wiping shaft 15 slidably 
mounted on the wiping arm 17 perform a pivotally 
(swingingly) moving operation and further, the wiping 
member (contacting member) 12 supported on the wip- 

10 ing shaft 15 also performs a pivotaly moving operation. 
On the other hand, the discharging surface 51 of the 
recording head 1 A is right above the wiping member 12, 
and the upward movement of the wiping member 12 is 
blocked (regulated). That is, in the state of Fig. 8, the 

75 wiping spring 19 becomes charged, and the stopper 
portion 18b of the wiping control member 18 is free rel- 
ative to the wiping arm 1 7 t and the wiping control por- 
tion 18a of the wiping control member 18 is engaged 
with and biases the wiping member 12 (the wiping 

20 holder 16). 

[0037] Accordingly, with the pivotally (swingingly) 
moving operation of the wiping arm 1 7 in the direction of 
arrow B, the wiping member (contacting member) 12 
rectilinearly moves along the discharging surface 51 of 

25 the recording head 1 A. Also, when the contacting mem- 
ber 12 is in contact with the discharging surface 51 of 
the recording head 1A, the contacting member 12 is 
urged against the discharging surface 51 with predeter- 
mined pressure by the wiping spring 19, and slides 

30 under a predetermined pressure contact force. Also, the 
rotatably supported contacting member 12 is usually 
rotated when it rectilinearly moves while contacting with 
the discharging surface 51 of the recording head 1A, but 
since as previously described, the wiping control portion 

35 18a of the wiping control member 18 is in engagement 
with the contacting member 1 2 from the opposite side of 
the recording head 1A, the rotation of the contacting 
member (wiping member) 12 can also be stopped by 
the utilization of the wiping control portion 1 8a. The wip- 

40 ing member 1 2 thus bears against the discharging sur- 
face 51 with predetermined pressure, whereby a stable 
and reliable wiping operation (cleaning operation) 
becomes possible. Also, by the rotation of the wiping 
member 12 being stopped, not only simply contacting 

45 but also a reliable rubbing-off operation becomes possi- 
ble. 

[0038] The predetermined speed V at the step S3 in 
Fig. 6 is selected to a speed optimum for the wiping 
operation. Also, the predetermined amount of reverse 

so rotation v at the step S3 in Fig. 6 means the amount of 
rotation from the start to the end of the wiping operation, 
that is, until the wiping member 12 comes from the state 
of Fig. 7 via the state of Fig. 8 to the state of Fig. 9 (a 
position in which it contacts with the re-transfer member 

55 13). 

[0039] Fig. 10 is a typical view showing the operation 
executed at the step S3 in Fig. 6. Dots-and-dash line X 
is a locus described by the uppermost end of the con- 
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tacting member 12 when the head 51 is absent, and 
when for example, the contacting member 12 is at a 
position indicated by m, pressing-in by a distance Y is 
effected by the head 51. When the contacting member 
12 is at k, it is rotatable and the contact thereof with the 
head 51 is started from the vicinity of a position /, and it 
passes the position l and comes close to the position m, 
whereby the fixing of the rotation thereof is gradually 
done. By the contacting member 12 beginning to con- 
tact with the head 51 in its rotatable state, the contacting 
member 12 can smoothly start its contact with the head 
51 and does not require any excess pivotally driving 
force. Thereafter, as the contacting member 12 begins 
to leave the head 51 from the vicinity of a position n 
through the position m and comes close to a position o. 
the rotation thereof becomes possible, and when it 
comes to the position o, the contacting member 12 
becomes rotatable. 

[0040] Next, as shown at a step S4 in Fig. 6, the 
reverse rotating operation is further executed and the 
operation of cleaning the wiping member (contacting 
member) 12 by the re-transfer member 1 3 is performed. 
This cleaning step will hereinafter be described with ref- 
erence to Fig. 9. By the reverse rotating operation (the 
rotation in the direction of arrow C in Fig. 9) of the paper 
discharging roller 8, as in the case of Fig. 8, the wiping 
arm 17 performs a pivotally (swingingly) moving opera- 
tion in the same direction, and the contacting member 
(wiping member) 12 assumes a position in which it con- 
tacts with the re-transfer member 13 as shown in Fig. 9. 
[0041 ] In that case, the small-diametered gear portion 
21b of the idle gear 21 changes over from its meshing 
state with the gear portion 17a of the wiping arm 17 to 
its state opposed to the untoothed portion 17b (non- 
engaged state) immediately before the contacting mem- 
ber (wiping member) 12 contacts with the re-transfer 
member 13. In the further reverse rotation subsequent 
thereto, drive transmission is effected by the frictional 
force between the idle rubber ring 22 mounted on the 
idle gear 21 and the frictional transmitting portion 17c of 
the wiping arm 17. Thus, when the contacting member 
1 2 is in contact with the re-transfer member 1 3, the driv- 
ing force of the paper discharging roller 8 idly rotates on 
the frictional transmitting portion 17c. Also, the idle rota- 
tional force generated at this time becomes the contact 
pressure (pressure contact force) between the contact- 
ing member 12 and the re-transfer member 13. 
[0042] On the other hand, as shown in Fig^ 9, during 
the reverse rotation of the paper discharging roller 8, the 
paper feed roller 7 also performs a reverse rotating 
operation and is rotating in the direction of arrow C, and 
the re-transfer member 13 mounted on the shaft portion 
7a of the paper feed roller 7 is also rotated in the direc- 
tion of arrow C. This re-transfer member 1 3 is formed by 
an ink absorbent member. Further, by the rotation of this 
re-transfer member 13 in the direction of arrow C, the 
wiping member (contacting member) 12 which is in con- 
tact therewith is also rotatively driven in the direction of 



arrow C and at the same time, the cleaning of the wiping 
member 12 is effected. Also, at this time, the wiping 
control member 18 described with reference to Fig. 8 is 
held at a constant position by the stopper portion 18b 
5 thereof, and the rotation of the wiping member 12 is 
effected freely. 

[0043] The predetermined speed W of the paper feed 
motor at the step S4 in Fig. 6 is selected to a speed opti- 
mum for cleaning, and the predetermined amount of 

w reverse rotation w is determined from the following three 
points of view. Firstly, for at least the wiping member 12 
to effect one full or more rotation and for the whole of the 
wiping member 12 to be cleaned. Secondly, for the wip- 
ing member 12 to be rotated by a predetermined 

75 amount so that during the next contact thereof with the 
recording head 1 A, the position of the contacting portion 
of the wiping member 12 may shaft (change) sequen- 
tially. Thirdly, during the next forward rotation drive 
transmission, for a predetermined amount of reverse 

20 rotation to be effected so that the interference between 
the gear portions may not occur when return is made 
from the frictional transmitting state on the untoothed 
portion 17b to the meshing state between the gear por- 
tions. 

25 [0044] Next, at a step S5 in Fig. 6, the carriage 2 is 
retracted (moved away) from the position of the wiping 
member 12, whereafter at a step S6. the returning oper- 
ation of the wiping member 12 is performed by the 
reverse rotation of the paper feed motor. The operation 

30 at this time is performed in the manner described in con- 
nection with Fig. 7. That is, the rotation of each member 
shown in Fig. 7 in the direction of arrow A is effected by 
the idle rotation torque of the one-way clutch by the for- 
ward rotating operation of the paper discharging roller 8. 

35 The idle rotation torque generated by the one-way 
clutch 20 is considerably smaller than the torque gener- 
ated during the reverse rotation shown in Fig. 8, but 
since the recording head 1A has been retracted 
(moved) to other position, the idle rotation torque can be 

40 easily set to sufficient torque to return the wiping mem- 
ber 12, and is so set. After sufficient forward rotation 
has been effected, the wiping member is held in its state 
shown in Fig. 7. By the series of operations described 
above, a foreign substance such as viscosity-increased 

45 ink adhering to the discharging surfaces 51 of the 
recording head 1 can be reliably wiped off and removed 
in a stable state. 

[0045] According to the above-described construction, 
at a position for starting frictional contact with the 

so recording head, the rotatable member is in a rotatable 
state in accordance with the direction of movement 
thereof and therefore, the rotatable member can well 
move into the discharging surfaces of the recording 
head and any great load is generated neither to the 

55 rotatable member nor to the recording head. Also, the 
rotatable member is fixed when it passes the vicinity of 
the discharge ports and therefore, not only the ink and 
dust but also solidified materials can be reliably 
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removed. Also, in an area wherein the rotatable mem- 
ber on the discharging surfaces starts to contact, suffi- 
cient cleaning is effected by the contact with the 
rotatable member. Particularly, for the cleaning mecha- 
nism designed to be rotated against the direction of 
movement of the rotatable member, the load is miti- 
gated both to the cleaning member and to the recording 
head and therefore, the long-period stability of the 
cleaning mechanism and the long-period stable dis- 
charge of the recording head can be achieved. 
[0046] Thus, only the necessary portions can be firmly 
and effectively cleaned and therefore, it is difficult for the 
discharging surfaces of the recording head and the 
cleaning member to be deteriorated and a stable clean- 
ing characteristic for a long period can be maintained 
and it is difficult for the head to be injured and therefore, 
stable ink discharge can be achieved and good record- 
ing can be maintained for a long period. 
[00471 While the above embodiment has been 
described with respect to an ink jet recording apparatus 
of the serial recording type in which recording is 
effected while the recording means is moved relative to 
the recording material, the present invention can also 
be equally applied to an ink jet recording apparatus of 
the line recording type in which recording is effected 
only by sub-scanning by the use of recording means of 
the line type having a length covering the full width or a 
part of a recording material, and a similar effect can be 
achieved. 

[0048] Further, the present invention can also be like- 
wise applied to a recording apparatus using a single 
recording means, a color recording apparatus using a 
plurality of recording means for recording with inks of 
different colors, or a gradation recording apparatus 
using a plurality of recording means for recording in the 
same color at different densities, or further a recording 
apparatus in which these are combined together, and a 
similar effect can be achieved. 
[0049] Further, the present invention can also be like- 
wise applied to any construction of a recording head 
and an ink tank such as a construction using an inter- 
changeable ink cartridge comprising a recording head 
and an ink tank made into a unit, or a construction in 
which a recording head and an ink tank are discrete 
from each other and are connected together by an ink 
supplying tube or the like, and a similar effect can be 
obtained. 

[0050] As is apparent from the foregoing description, 
according to the present invention, an ink jet recording 
apparatus for discharging ink from recording means to a 
recording material to thereby effect recording has a con- 
tacting member for cleaning the discharging surface of 
the recording means and the position of the portion of 
contact of the contacting member with the discharging 
surface is made variable and therefore, the position of 
the portion of contact of the contacting member with the 
discharging surface is not fixed to a predetermined loca- 
tion but can be sequentially shifted, whereby it becomes 



possible to prevent or mitigate the contamination or sur- 
face deterioration of the contacting member and also, 
the cleaning performance for the discharging surface 
can be maintained for a long period and thus, it 
5 becomes possible to effect stable ink discharge for a 
long period. 

[0051] Also, the present invention adopts a construc- 
tion in which the contacting member is rotatable, a con- 
struction in which the rotation of the contacting member 

10 is fixed when the contacting member contacts with the 
discharging surface, a construction in which the con- 
tacting member contacts with the rotation control mem- 
ber thereof when the contacting member contacts with 
the discharging surface, a construction in which the 

is rotation control member is biased by a resilient force, a 
construction in which the contacting member is biased 
by a necessary resilient force through the rotation con- 
trol member when the contacting member contacts with 
the discharging surface, and the contacting member is 

20 not biased when the contacting member does not con- 
tact with the discharging surface, a construction in 
which the contacting member is formed by an absorbent 
member, a construction in which a unit supporting the 
contacting member is rotatively driven, a construction in 

25 which the contacting member is substantially rectiline- 
arly moved when the contacting member contacts with 
the discharging surface, a construction in which a unit 
supporting the contacting member is driven by a paper 
feed motor, a construction in which the cleaning opera- 

30 tion for the discharging surface is performed when the 
unit is rotatively driven in a predetermined direction by 
the paper feed motor, and the returning operation for the 
contacting member is performed when the unit is rota- 
tively driven in the opposite direction, a construction in 

35 which the cleaning operation for the discharging surface 
is performed during paper feed reverse rotation, a con- 
struction in which the driving force for the unit is trans- 
mitted from a paper discharging roller, a construction in 
which the driving force for the unit is transmitted through 

40 a clutch, a construction in which the driving force for the 
unit is transmitted through a one-way clutch and the 
untoothed portion of a gear, or a construction in which 
transmitting means for the driving force for the unit has 
the untoothed portion and frictional driving portion of a 

45 gear, and therefore the effect can be achieved more effi- 
ciently by the ink jet recording apparatus for discharging 
ink from recording means to a recording material to 
thereby effect recording, characterized by a contacting 
member for cleaning the discharging surface of the 

so recording means, said contacting member being rotata- 
ble until immediately before it contacts with said dis- 
charging surface, the rotation of said contacting 
member being fixed when said contacting member con- 
tacts with said discharging surface. 

55 [0052] Further, an ink jet recording apparatus for dis- 
charging ink from recording means to a recording mate- 
rial to thereby effect recording has a contacting member 
for cleaning the discharging surface of the recording 
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means, and the contacting member is rotatable until 
immediately before it contacts with the discharging sur- 
face, and the rotation of the contacting member is fixed 
when the contacting member contacts with the dis- 
charging surface and therefore, without any excess driv- 
ing force being required, the cleaning performance for 
the discharging surface can be maintained for a long 
period, and it becomes possible to effect stable ink dis- 
charge for a long period. 

[0053] Also, an ink jet recording apparatus for dis- 
charging ink from recording means to a recording mate- 
rial to thereby effect recording has a contacting member 
for cleaning the discharging surface of the recording 
means and a re-transfer member for contacting with the 
contacting member and therefore, the portion of contact 
of the contacting member with the discharging surface 
is cleaned by the re-transfer member, whereby the con- 
tamination of the contacting member can be prevented 
and as the result, the cleaning performance for the dis- 
charging surface can be maintained for a long period, 
and it becomes possible to effect stable ink discharge 
for a long period. 

[0054] Further, the present invention adopts a con- 
struction in which the contacting member and the re- 
transfer member are spaced apart from each other 
when the contacting member contacts with the dis- 
charging surface, and the contacting member and the 
re-transfer member come into contact with each other 
when the contacting member does not contact with the 
discharging surface, a construction in which the con- 
tacting member and the re-transfer member are rotata- 
ble, a construction in which the contacting member is 
rotated by the rotative driving of the re-transfer member 
when the contacting member contacts with the re-trans- 
fer member, a construction in which at least the contact- 
ing member effects one full rotation when the contacting 
member contacts with the re-transfer member, a con- 
struction in which the portion of contact of the contact- 
ing member with the discharging surface is moved by 
the rotation of the contacting member when the contact- 
ing member contacts with the re-transfer member, a 
construction in which the re-transfer member is pro- 
vided around a paper feed roller, or a construction in 
which the contacting member contacts with the re-trans- 
fer member during paper feeding reverse rotation and 
therefore, the effect can be achieved more efficiently by 
the ink jet recording apparatus for discharging ink from 
recording means to a recording material to thereby 
effect recording, characterized by a contacting member 
for cleaning the discharging surface of the recording 
means, said contacting member being rotatable until 
immediately before it contacts with said discharging sur- 
face, the rotation of said contacting member being fixed 
when said contacting member contacts with said dis- 
charging surface, characterized in that a unit supporting 
said contacting member is driven by a paper feed motor, 
and characterized in that the cleaning operation for the 
discharging surface is performed during paper feeding 



reverse rotation. 

[0055] Also, in an ink jet recording apparatus for dis- 
charging ink from recording means to a recording mate- 
rial to thereby effect recording has a contacting member 

s for cleaning the discharging surface of the recording 
means, and adopts a construction in which during paper 
feeding reverse rotation, the discharging surface and 
the contacting member are moved relative to each other 
while contacting with each other, and during further 

io paper feeding reverse rotation, the contacting member 
and a re-transfer member rotatably contact with each 
other, and during paper feeding forward rotation, the 
contacting member is returned to its initial position and 
therefore, the portion of contact of the contacting mem- 

15 ber with the discharging surface can be cleaned by the 
re-transfer member during paper feeding reverse rota- 
tion and thus, it becomes possible to prevent the con- 
tamination of the contacting member by simple control 
and as the result, the cleaning performance for the dis- 

20 charging surface can be maintained for a long period, 
and it becomes possible to effect stable ink discharge 
for a long period. 

[0056] Further, an ink jet recording apparatus for dis- 
charging ink from recording means to a recording mate- 

25 rial to thereby effect recording has a contacting member 
for cleaning the discharging surface of the recording 
means and a cap member for protecting the discharging 
surface, and adopts a construction in which the contact- 
ing member and the cap member are disposed on 

30 opposite sides with a recording area therebetween and 
therefore, it becomes possible to secure a space suffi- 
cient to sequentially shift (change) the position of the 
portion of contact of the contacting member with the dis- 
charging surface or to clean the contacting member by 

35 a re-transfer member and as the result, it becomes pos- 
sible to prevent or mitigate the contamination or surface 
deterioration of the contacting member and maintain the 
cleaning performance for the discharging surface for a 
long period, and it becomes possible to effect stable ink 

40 discharge for a long period. 

[0057] An ink jet recording apparatus for discharging 
ink from recording means to a recording material to 
thereby effect recording has a contacting member for 
cleaning the discharging surface of the recording 

45 means. The contacting member is rotatable until imme- 
diately before it contacts with the discharging surface, 
and the rotation of the contacting member is fixed when 
the contacting member contacts with the discharging 
surface. 

50 

Claims 

1. An ink jet recording apparatus for discharging ink 
from recording means to a recording material to 
55 thereby effect recording, characterized by a con- 
tacting member for cleaning the discharging sur- 
face of the recording means, said contacting 
member being rotatable until immediately before it 
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contacts with said discharging surface, the rotation 
of said contacting member being fixed when said 
contacting member contacts with said discharging 
surface. 

2. An ink jet recording apparatus according to Claim 1 , 
characterized by a re-transfer member for contact- 
ing with said contacting member. 

3. An ink jet recording apparatus according to Claim 2, 
characterized in that said contacting member and 
said re-transfer member are spaced apart from 
each other when said contacting member contacts 
with said discharging surface, and said contacting 
member and said re-transfer member contact with 
each other when said contacting member does not 
contact with said discharging surface. 

4. An ink jet recording apparatus according to Claim 2, 
characterized in that said contacting member and 
said re-transfer member are rotatable. 

5. An ink jet recording apparatus according to Claim 4, 
characterized in that said contacting member is 
rotated by the rotative driving of said re-transfer 
member when said contacting member contacts 
with said re-transfer member. 

6. An ink jet recording apparatus according to Claim 4, 
characterized in that at (east said contacting mem- 
ber effects one full rotation when said contacting 
member contacts with said re-transfer member. 

7. An ink jet recording apparatus according to Claim 4, 
characterized in that the portion of contact of said 
contacting member with said discharging surface is 
moved by the rotation of said contacting member 
when said contacting member contacts with said 
re-transfer member. 

8. An ink jet recording apparatus according to Claim 2, 
characterized in that said re-transfer member is 
provided around a paper feed roller. 

9. An ink jet recording apparatus according to Claim 2, 
characterized in that during paper feeding reverse 
rotation, said contacting member contacts with said 
re-transfer member. 

1 0. An ink jet recording apparatus according to Claim 1 , 
characterized in that said contacting member con- 
tacts with the rotation control member thereof when 
said contacting member contacts with said dis- 
charging surface. 

11. An ink jet recording apparatus according to Claim 
10, characterized in that said rotation control mem- 
ber is biased by a resilient force. 



12. An ink jet recording apparatus according to Claim 
10, characterized in that said contacting member is 
biased by a necessary resilient force through said 
rotation control member when said contacting 
5 member contacts with said discharging surface, 
and said contacting member is not biased when 
said contacting member does not contact with said 
discharging surface. 

io 13. An inkjet recording apparatus according to Claim 1, 
characterized in that said contacting member is 
formed by an absorbent member. 

14. An inkjet recording apparatus according to Claim 1 , 
15 characterized in that a unit supporting said contact- 
ing member is rotatively driven. 

15. An inkjet recording apparatus according to Claim 1 , 
characterized in that said contacting member is 

20 substantially recti linearly moved when said contact- 
ing member contacts with said discharging surface. 

1 6. An ink jet recording apparatus according to Claim 1 , 
characterized in that a unit supporting said contact- 

25 ing member is driven by a paper feed motor. 

17. An ink jet recording apparatus according to Claim 
16, characterized in that the cleaning operation is 
performed when said unit is rotatively driven in a 

30 predetermined direction by said paper feed motor, 
and the returning operation for the contacting mem- 
ber is performed when said unit is rotatively driven 
in the opposite direction. 

35 18. An ink jet recording apparatus according to Claim 
16, characterized in that the cleaning operation for 
the discharging surface is performed during paper 
feeding reverse rotation. 

40 19. An ink jet recording apparatus according to Claim 
16, characterized in that the driving force for said 
unit is transmitted from a paper discharging roller. 

20. An ink jet recording apparatus according to Claim 
45 16, characterized in that the driving force for said 

unit is transmitted through a clutch. 

21. An inkjet recording apparatus according to Claim 
16, characterized in that the driving force for said 

so unit is transmitted through a one-way clutch and the 
untoothed portion of a gear. 

22. An ink jet recording apparatus according to Claim 
16, characterized in that transmitting means for the 

55 driving force for said unit has the untoothed portion 
and frictional driving portion of a gear. 

23. An ink jet recording apparatus for discharging ink 
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from recording means to a recording material to 
thereby effect recording, characterized by a con- 
tacting member for cleaning the discharging sur- 
face of the recording means, the discharging 
surface and the contacting member being moved 5 
relative to each other while contacting with each 
other during paper feeding reverse rotation, said 
contacting member and a re-transfer member rotat- 
ably contacting with each other during further paper 
feeding reverse rotation, said contacting member to 
being returned to its initial position during paper 
feeding forward rotation. 

24. An ink jet recording apparatus for discharging ink 
from recording means to a recording material to is 
thereby effect recording, characterized by a con- 
tacting member for cleaning the discharging sur- 
face of the recording means and a cap member for 
protecting said discharging surface, said contacting 
member and said cap member being disposed on so 
opposite sides with a recording area therebetween. 
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